Analysis of cell growth inhibitory effects of catechin through MAPK in human breast cancer cell line T47D.
We have investigated the cell growth inhibitory effects of crude catechin (catechin) containing approximately 53% of epigallocatechin-3-gallate (EGCG) on the human breast cancer cell line T47D, and the mechanism of its action, with emphasis on the cell cycle and mitogen-activated protein kinases (MAPK). A significant dose-dependent growth inhibition was observed after treatment with catechin. At 48 h after the addition of catechin, cells at the G2/M phase were increased by 8.3%, compared with the control. Analysis of the expression of cell cycle-related proteins after the addition of catechin showed that the cyclin-dependent kinase (cdk) 2 and the cdk4 proteins were decreased after administration, the expression of cyclin A protein was increased at 24 h after administration, however, the expression of the cyclin D1 and cyclin E proteins was unchanged. At 24 h after the administration of catechin, the phosphorylation of cell division cycle 2 (cdc2) was inhibited, and the expression of cyclin B1 protein was also decreased. Furthermore, the analysis of the MAPK expression showed that the phosphorylated JNK/SAPK protein began to increase at 3 h after catechin administration, and the expression persisted until 24 h after administration, then decreased. The phosphorylation of p38 protein was increased at 12 h, and began to decrease at 36 h after catechin administration. Based on these results, we speculate that, in the breast cancer cell line T47D, catechin phosphorylated JNK/SAPK and p38, and that the phosphorylated JNK/SAPK and p38 inhibited the phosphorylation of cdc2, and regulated the expression of cyclin A, cyclin B1, and cdk proteins, thereby causing G2 arrest. The results suggested that catechin (EGCG) may be an effective adjuvant therapy after breast cancer surgery.